An 8-year-old male American Staffordshire terrier was admitted for evaluation of chronic episodes of ptyalism and hematemesis after exercise. Abnormalities were not detected on routine clinicopathological tests, thoracic radiography, and abdominal ultrasonography. Endoscopic examination revealed a labyrinthine network of severely distended, hemorrhagic esophageal blood vessels. Computed tomography angiography demonstrated a network of para-esophageal vessels that communicated with the celiac artery caudally and the brachiocephalic trunk cranially, consistent with a diagnosis of non-cirrhotic esophageal varices. This is a report of exercise, ptyalism, and hematemesis secondary to presumptive, non-cirrhotic, bleeding esophageal varices in a dog.
| INTRODUCTION
In people, esophageal varices and ascites are the 2 most commonly reported complications of uncompensated liver cirrhosis. 1 An estimated 50% of human patients with portal hypertension caused by cirrhosis develop esophageal varices, and bleeding esophageal varices (BEV) are one of the leading causes of death in these patients. 2, 17 In cirrhosis, increased sinusoidal resistance causes an increased hepatic pressure gradient leading to portal hypertension. Collateral overcirculation from the portal to the esophageal venous system can result in severe venous distension and intractable bleeding.
Portal hypertension is classified based on the site of vascular resistance as prehepatic, intrahepatic, or posthepatic with intrahepatic etiologies further classified as presinusoidal, sinusoidal, and postsinusoidal. Prehepatic causes include obstructive (intraluminal) or compressive (extraluminal) conditions including thrombosis, neoplasia, or primary hypoplasia of the portal vein. 4, 5 Posthepatic portal hypertension is associated with increased vascular resistance in the hepatic veins or caudal vena cava, and with cardiac pathologies including right-sided heart failure, restrictive cardiomyopathy, and constrictive pericarditis. 5 Intrahepatic sinusoidal pathologies are a common cause of portal hypertension in dogs, including severe, diffuse fibrosis, and cirrhosis. 6 There are also several reports of idiopathic, non-cirrhotic, presinusoidal, and postsinusoidal portal hypertension in dogs. [4] [5] [6] [7] [8] In people non-cirrhotic, pre-sinusoidal portal fibrosis accounts for 10%-30% of all cases of variceal bleeding in some parts of the world. 9 Esophageal varices are an infrequently reported complication of portal hypertension in dogs, although canine experimental models of portal hypertension did result in significant formation of esophageal varices. 3, 10 To our knowledge, there are only 3 reports of naturally occurring non-cirrhotic esophageal varices in dogs. In the first report, a dog was diagnosed with esophageal varices caused by presumptive overcirculation to the esophageal venous system arising from congenital arteriovenous fistulae. 11 A larger study described circulation patterns of 13 dogs and 1 cat with portal vein or vena caval increased resistance leading to collateral overcirculation to the esophageal venous system: esophageal varices were seen in 3 of 9 dogs with increased portal resistance caused primarily by venous thrombi, and in 3 of 5 dogs with increased cranial vena cava resistance caused by thrombosis, space occupying masses, or arteriovenous communication. 12 A third report described 14 dogs with arteriovenous communication arising from the bronchoesophageal artery, 4 of which had evidence of esophageal varices. 13 Clinical signs were not associated Abbreviations: BEV, bleeding esophageal varices; CT, computed tomography; PV/Ao, portal vein to aorta.
with the esophageal varices in these reports. This report presents a case of ptyalism and hematemesis after exercise secondary to naturally occurring BEV in a dog with relevant clinical signs. (2), and continue into the abdominal esophagus FIGURE 3 Sagittal (A) and parasagittal (B) computed tomography angiography scans of the trunk: aorta (1), celiac artery (2), and cranial mesenteric artery (3). The left gastric artery (4) arises from the celiac artery as do the hepatic artery (5) and splenic artery (6) . The esophageal artery (7) arises normally from the left gastric artery but then terminates in an abnormal nest of small-diameter tortuous esophageal blood vessels (8) . Image B provides increased visibility of the abnormal communication between the esophageal artery and the terminal esophageal blood vessels Whether arteriovenous fistulae arose from persistent embryonic vessels and only became problematic in this dog's senior years, or whether they were acquired secondary to trauma or another disease process is unknown. A suspected congenital arteriovenous fistula with esophageal varices has been described in a dog however the persistent embryonic vessels were not identified. 11 An intriguing explanation consistent with this dog's history and husbandry is that the fistulae were acquired secondary to trauma, such as a strike from a horse hoof. This could explain why this dog had a mass-like lesion near the pylorus on abdominal ultrasound, that later resolved. The lesion might have been a hematoma. Trauma is a frequently documented etiology for arteriovenous fistulae in people, particularly in combat casualty care when both artery and vein are injured, and can be caused by either blunt or penetrating trauma. 18 The lack of evidence of cutaneous bruising in this dog however, does argue against the notion of trauma-induced fistula formation. Another, perhaps more reasonable explanation for the mass-like lesion that quickly resolved is consolidation of a blood clot in the gastric lumen from swallowed blood.
| CASE HISTORY
Given the waxing and waning nature of this dog's clinical signs, chronic pancreatitis-induced portal hypertension could also explain the development of BEV. The splenic vein courses directly over the surface of the pancreas, and extension of inflammation from the pancreas to the perivascular tissues could potentiate splenic vein thrombosis. 19 Pancreatitis-induced splenic vein thrombosis is the primary cause of sinistral portal hypertension in people, which can lead to acquired gastric and esophageal varices. 20, 21 Pancreatitis has been documented as a comorbidity in dogs with splenic vein thrombosis, but the development of associated sinistral portal hypertension is not reported. 19 Prehepatic, intrahepatic, and posthepatic portal hypertension were also not wholly ruled out as potential causes for the development of esophageal varices in this case. Doppler examination to confirm velocity and direction of portal flow was not performed and no direct or indirect measurements of portal pressure were performed.
Hepatic histopathology to investigate possible etiologies for intrahepatic portal hypertension was likewise not pursued. Normal portal pressure was presumed, but not confirmed, based on the lack of clinical evidence of ascites, acquired portosystemic shunts or hepatic disease, and the finding of a normal PV/Ao ratio, although dogs with portal hypertension can still have a normal PV/Ao ratio. 14 In the authors' experience, this dog's disease process represents a rare syndrome. As in people, cases of severe esophageal varices such as the one reported here do appear to potentially lead to BEV in dogs.
Based on the findings presented, including esophageal varices as a differential diagnosis for ptyalism and hematemesis could be warranted in some dogs.
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